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AB.S1RACT 
Observations of aerosol optical thickness and spec回lwater-leaving radian問的伺凶edout onbo副 RNMIRAI in the western 
equatorial Pacific伐伺nduring the international observation project of Nauru99φ侭99・K03cruise). In situ data are 
synclu。凶zedwi由 SeaWiFSove中as回 and血eSeaWiFS圃derivedaerosol optical thickness and nonnaliz凶 water-leaving
radian田 produ俗的valida凶 againstthe in si制 data.Furthennore出evariability of aerosol optical thickness and normalized 
water-leaving radiance are inv郎tigatedin space and time. Based on出eSeaWiFS-derived produC'包itwぉ foundout白紙出e
m噂加deand pa杭emof aerosol optical出ickness剖443and 555nm bands are almost the same in tenns of space and time and 
出edistribution of low radiance valu白瓜443nmroughly correspond to出ehigh chlorophyl distribution area betw民n2 degr臨
no：吋1and3degr部 southaround the問凶tor.
町1RODUCTION
In the visible band it is well known出剖出esatelite signal from the oc蜘 ishighly influenced by the aerosol and there are 
numero凶剖gorithmsproposed for correcting aerosol efects on satelite ∞伺ncolor remote sensing (Gordon and MotちI,1983, 
Gordon et al, 1997). As far as出einfluence of aerosoJ on oc伺ncolor in the句U剖orialPacific Ocean is concerned, an evaluation 
using 6S code h邸 b切n伺riedout (Kozai et al, 2000). 6S is a code enabling simulations of the atmospheric correction of visible 
satelite data and the improved version of 5S deve]o問dby the Laboratoire d’句1tiqueA回 ospheriquein 1987 (Vennote et al, 
1997). However, itis stil not enou俳句say出atin si加∞伺ncolor and matched aerosol optical thickn田sda旬concerningspatial 
and temporal variability are accumulated in the 何回torialPacific Ocean, where出emost intensive剖r-s伺 interactionsm 凶＜en
place in the global ∞伺n.η1epurpose of the study is to not only validate SeaWiFS-derived products against in si加 da句intenns 
ofoc儲ncolor and aerosol but also darifシ出espatial and temporal variability of出回eproduc匂．
SIDPBOARD AND SATELLITE DATA 
Radiation obseivations onboruせRNL佃 Alof Japan Marine Science and Technology Center （以MSTEC)synchronized 
wi出SeaWiFSoverpass邸 areca而吋outto characteriz.e aerosol optical properti回加d出eirimpac抱onSeaWiFS-derived oc伺n
color in the w回temeq凶torialPacific 0c伺nduring出einternational field experiment ofNauru99 from June 17 to July 17, 1999 
(Yoneyama, 1999). SeaWiFS is an abbreviation of Sea-viewing Wide Field回ofこviewSensor onboard theおaS也rlaunched in 
1998.百官邸nsorhas eight bands in the visible and near凶ョr吋wavelength加d出etilt m民:hanismねavoidsun gli立町(Hookeret 
al, 1992）邸shownin Table 1. In this s加dyseven SeaWiFS LAC (Local Area Coverage) seen岱 receivedby the伽tiononboard 
RNMIRAI恥mJune 22ぬJuly1 are山吋forthe analysis b民auseof few cloud coverage and the presence of synchronized 
shipboard radiation m回suremen包 Fig.1shows the study area and the locations of RN MIRAl and Nauru Island. Water-leaving 
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radiance is observ吋bya spectroradiometer MSR 7000 and solar iradiance is measured by a multi-channel polarime白rFPR5000. 
Calibr就ionof MSR7000 wぉω凶edout using the standar廿lampin Arizona, USA in 1998 and in Tsukuba, Japan in 2001. As far 
ぉ FPRSOOOis con閃m吋， calibrationcons泊地 we陀 detenninedby the modified Langley plot at Mauna Loa Observatory in 
民cembぽ 1999(M制 daand伽成i,1997). Specifications of th蹴 radiometersare shown in Table 2. Raw data derived合om
FPR5000 iscohve此：edto aerosol opticaJ thickn回susing the algorithm develo戸dby Masuda et al (1999). 
Table 1. Specification of SeaWiFS 
Band No. wavelength(nm) 
1 402-422 
2 433-453 
3 480-500 
4 500-520 
0巾it句rpe
Spatial resoh雌on
Swathwid出
Scan Plane Tilt 
Sun Synchronous at 705km 
l. l 3km(LAC), 4.Skm(GAC) 
2801 km(LAC), 1502km(GAC) 
50'N 
40'N 
30'N 
20’N 
10・N
o・ 
10・s 
5 
6 
545-565 
660-680 
7 745帽785
8 845-885 
Equator Crossing Local Noon（土20min),d白白nding
+20。，00，・20°
?????
Table 2. Specifications ofMSR7000 and FPRSOOO. 
MSR7000 
Wavelength 400・1(ぬ0nm
Wavelength resolution lrnn 
Field of view 2 deg. 
恥t民:tor Silicon photo diode, phot() muJtiplier 
2S 
163 l制 165 l“16iE 
Fig.I. Study area and the locations of RN 悶RAIand Na山U
Island.侭んrRBrown of NOAA is剖鉛joinedwi血Na削 99
field experiment.) 
FPR5000 
Channel Wavelength (band width) 。 dark 
443nm (20nm) 
2 490nm (20nm) 
3 565nm (20nm) 
4 670nm (20nm) 
5 765rnn (40nm) 
6 865nm (40nm) 
?
?
?
． ? ?
?
?
，???????ェ?
???
???．??
?
． ?
???．??????
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も弛LIDATIONOF S儲WiFSDATA
Figu悶 2shows the comparison of spect凶 radianc.ebetv.明 nMSR7000 and S伺WiFS-deriv吋 nonnalizedwater-leaving 
radianc.e at (0, 165E) in Jun. 29 and (0.18S, 166.85E) in Jul. l. It is seen that the in situ radian偲 ishigher than the SeaWiFS-
derived radian伐 especialyat the sho巾rwavelength bands, which may be ?ttr・bはableto出e白dthat in si加radianreinclud岱 the
efect of s伺 SUげacereflectance. Nonnalized water-leaving radian印 isdefin吋ぉ出eone corrected for the influence of 
atmosphe閃 andthe solar zenith angle shown in the equation (1) (Gordon, 1997, Watson et al, 1993). RMS eror is 0.27 
(microW/cm2.nm.str). Figure 3 shows the comparison of s問ctralaerosol optical出icknessbetw閃nFPR5000 and SeaWiFS. 
Spectral aerosol optical thickn偲sfrom SeaWiFS agr芯白 welwith those合omFPR5000. RMS eror is 0.015. Al SeaWiFS 
products are prcpessed by using Sea.DAS software provided by NASA GSFC under the default par潤ηe胎mof multiple scatering 
of aerosol ( ratio of band 7 to8 wi出maximumof 10 iterations）釦dco口鶴tionof oxygen absorption band. 
(1－ρn)(l-PN)F0（λ）R 
Lwn（λ） = 2 
がQ(l-rR)
、 ? ，
?
??． ．
? ?
??
where Pn is出eFresnel re自民泊neeof the s伺 SU由民fornonnal incidence，ρN isa normalized m伺nvalue ofsu由旬陀刊ec凶1白
for direct and difuse iradiance for a flat sea, F0 is the 脱出岡市町alirradiance correc舵dfor Earth-sun distance, R isthe 
iradiance reflectance just below the s回 surface,n isthe index of陀:fraction,Q isthe iradiance-tcトradian叩 ratio(eq凶 Isπfor
totaly difuse radiance), and r is the water-air reflectance for totaly di仇seiradiance. 
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Fig.3. Comparison ofs向山叫aerosoloptical thickn郎
between FPR5000 and SeaWiFS (Jun.29 and Jul. I). 
VARIABILITY OF SPECTRAL RADIANCE AND AEROSOL O阿1CALTIIlCKNESS IN SPACEANDTIME 
Fig. 4 and 5 show the spatial and temporal variability of spectral radiance, aerosol opticaJ出ickn白S剖443and 555nm and 
chlorophyl・arespectively. Chlorophyl-a product is based on the oc4 algorithm in SeaDAS. Th邸 imag邸前created by ex回.cting
the profile along the 165 degrees回stlongitudinal lines betw侃n5 degi志郎 northand 5 degrees south fi℃m出etime-series of 
SeaWiFS-derived spectra) radian民 aerosoloptical thickn田sandchlorophyl-a produc包betweenJune 22 and July 1, 1999. Spati剖
and temporal linear interpolation are caried out to fil廿1emissing valu回.Based on these sp剖ialand temporal variability products 
it wぉ foundout出国themagni加deand sp託ial-temporalpa社emof aerosol optical thickness is almost the same regardless of 
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wavelength and the higher chlorophyl distribution area be抑制2degrees no巾 and3 degrees south roughly corresponds to low 
radiance values of 443nm which is the chlorophyl abso巾tionband. Asぬrぉ the陀lationshipbetween the nonnalized w剖小
l回vingradiance and the spec凶 aerosoloptical thickness is concerned, weak positive correlations can be s切nbetw切れthese two 
parameters shown in Fig.6. Poはionof water-I伺vmgradiance at 555nm on Julian day 173 indicat1白血ehigh valu倍（between0.2 
and 0.25 mW/cm2.um.sのwhichshows no correlation wi出 aerosolopticaJ thickness. According to Fig.4出邸ehigh radianα 
values at 555nm 慨はatedaround 2 degt志郎southand extends spatialy and胞mporally.η1ecaus白 ofhigh radiance valu岱 n偲d
to be investigated. 
SU高品1ARY
η1e radiation measurements onboard RN MIR.AI in coo吋inationwi出SeaWiFSove叩as国紙切凶edout to inv回tigatethe 
aerosol efects on出esatelite-derived oc伺ncolor in the western eq凶.torialPacific Ocean. B出edon the analysis above, we 
summ創ize部 follows.
1. 百1ecomparison of sp白岡Jradiance between MSR7000 and SeaWiFS-derived nonnaliz凶 wateトleavingradian岱 shows
出剖出ein si加radianceis higher出anthe SeaWiFS-derived radian侃 especialyat出eshorter wavelen！詳hbands, which may 
be a町ib凶ableto the危ctthat in si知 upwellingradiance includ白血eefect of sea su由民問自民泊n偲．
2. Spec回laerosol o凶calthickn白S恥mSeaWiFSagr四swell with those from FPRSOOO. 
3.η1e m符n加de加dspatial-temporal pattern of aerosol optical thickness is almost the same regard！邸sof wavelength. 
4.η1e high chlorophyl distribution area betw捌 2degr加 no巾 and3 degr時 southroughly 'corresponds to low radiance 
values of 443nm which is the chlorophyl absorption band. 
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